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Construction and Screening of Anthrax and Plague Vaccine Candidates 
Expressed in an Attenuated AphoP/Q Salmonella typhimurium Strain 

Donata R. Sizemore*, Beth Wamer\ Julie Lawrence' and Kevin Killeen^. AVANT 
Immunotherapeutics, Inc St. Louis, MO 631 14^ and Needham, MA 02494^ 

Efficacy studies evaluating anthrax and plague vaccines in animals have shown that antibodies 
specific for PA (anthrax) and Fl and V antigen (plague) are potential correlates with protection. 
This parameter was used to select potential attenuated AphoP/Q Salmonella typhimurium 
constructs expressing PA, Fl, V, Fl-V or firagments of PA and V from Asd* balanced-lethal 
plasmids to maintain stable antigen producing Salmonella vectors in the absence of antibiotic 
selection. Various plasmid expression vectors were evaluated that either secreted the antigen, 
placed the antigen in the outer membrane or expressed the antigen in the bacterial cell cytoplasm. 
To evaluate immunogenicity, mice were orally inoculated with frozen inocula of 1 x 10^ CFU on 
days 0 and 14. Retained inocula samples were evaluated by Western blot after feeding to 
demonstrate the desired antigen was still being expressed. Naive mice and mice inoculated with 
a live bacterial vector expressing no antigen were included as controls. Serum was collected at 
day zero prior to immunization from 10 mice and again at 2 and 4 weeks post-boost and 
evaluated for IgG antibodies against Salmonella vector and target antigen. Two strains were 
found to induce high levels of serum IgG specific to the expressed heterologous antigen. The 
strains were M020, which expresses soluble Fl-V in the bacterial cell cytoplasm and M023, 
which expresses soluble V at extremely high levels in the bacterial cell cytoplasm. End-point 
titers (reciprocal of highest dilution above 0.1 OD450 as measured by ELISA) for serum IgG 
specific to V antigen for M020 vaccinated mice ranged from 100-1600 at 2 weeks post-boost and 
400- 6400 at 4 weeks post-boost. End-point titers for M023 ranged from 1600-6400 at 2 weeks 
post-boost and 800- 25600 at 4 weeks post-boost. End-point titers for serum IgG specific to Fl- 
V for M020 ranged from 100-6400 at 2 weeks post-boost and 400 to 6400 at 4 weeks post-boost. 
Currently six additional candidates are undergoing testing. Based on these early comparisons the 
most promising results were obtained fix)m cytoplasmic localized Fl-V and V antigens. 
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